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Objective Chronic administration of ouabain induces hypertension and increases the contribution of nitric oxide to vasoconstrictor responses in peripheral arteries. The aim of this study was to analyse whether ouabain treatment alters the nitric oxide bioavailability in cerebral arteries.
Methods Basilar arteries from control and ouabain-treated rats ($8.0 mg/day, 5 weeks) were used. Vascular reactivity was analysed by isometric tension recording, protein expression by western blot, nitric oxide levels by diaminofluorescein-induced fluorescence, superoxide anion (O 2 S ) production by ethidium fluorescence and lucigenin chemiluminescence and plasma total antioxidant status by a commercial kit.
Results
The relaxations induced by bradykinin (1 nmol/l-10 mmol/l) and L-arginine (0.01-300 mmol/l) and the contractile responses induced by both N-nitro-L-arginine methyl ester (0.1-100 mmol/l) and oxyhaemoglobin (0.01-10 mmol/l) were greater in arteries from ouabain-treated than control rats. However, the relaxation to diethylamine NONOate-nitric oxide (0.1 nmol/l-10 mmol/l) and the contractions to KCl (7.5-120 mmol/l) and 5-hydroxytryptamine (0.01-10 mmol/l) were similar in arteries from both groups. Ouabain treatment increased basal nitric oxide levels but did not modify endothelial and neuronal nitric oxide synthase protein expression. O 2 S production was lower in cerebral arteries from ouabain-treated rats; however, plasma total antioxidant status and vascular protein expression of Cu/Zn-superoxide dismutase, Mn-superoxide dismutase and extracellular superoxide dismutase were similar in both groups.
Conclusion Chronic ouabain treatment increased nitric oxide basal levels in basilar arteries probably due to the decreased O 2 S levels. This might be an adaptive mechanism of the cerebral vasculature to the increase in blood pressure. 
Introduction
The Na þ pump is the major cellular transport system that controls Na þ homeostasis and membrane potential, both key factors in the regulation of vascular tone and blood pressure, and thus, alterations in the Na þ pump could be an underlying factor in hypertension [1] . Mammalian circulation contains a cardiac glycoside that is putatively of adrenocortical origin and that is structurally similar to the prototypical inhibitor of the sodium pump, ouabain [2] . Circulating levels of this compound as well as ouabain-like immunoreactivity are increased in many forms of hypertension, including essential hypertension [3, 4] , and there is potential for the development of Na þ pump modulators as antihypertensive drugs [5] . Moreover, chronic administration of exogenous ouabain is known to induce hypertension in rats [6] [7] [8] [9] [10] [11] [12] [13] [14] and mice [15] . Among others, increased sympathetic activity subsequent to the activation of brain renin-angiotensin and endothelin systems and resistance vessel remodelling have all been suggested as playing a role in the development and maintenance of ouabain-induced hypertension [9, 12, 16] . In addition, ouabain enhances basal nitric oxide release by the porcine carotid artery endothelium [17] and human umbilical cord endothelial cells [18] ; ouabain-induced hypertension has been described to be accompanied by increased aortic endothelial nitric oxide synthase (eNOS) expression [11] and endothelial nitric oxide modulation of vasoconstrictor 
